Objective: To compare how three different energy adjustment approaches in¯uence the ranking of individuals on fat intake, and to examine the relation between fat intake and socio-economic, demographic and lifestyle characteristics for each energy adjustment approach. Design: A cross-sectional analysis project, using a sub-sample (7055 women and 3240 men) from the Malmo È Diet and Cancer Study. Dietary habits were assessed with an interview based diet history method. Fat intake was, depending on energy-adjustment method, de®ned as absolute intake (FATg), percentage energy from fat (FAT%), and residuals from total fat regressed on total energy (FATres). Cross-classi®cation compared categorisation into fat intake quintiles. Logistic regression estimated, separately for each of the three approaches, the associations between high fat intake and socio-economic, demographic and lifestyle characteristics. Results: Agreement in individuals' ranking was high between FAT% and FATres, but FATg differed substantially from the others. Current smoking, low level of leisure time physical activity and low alcohol intakes were, in multivariate analysis, consistently associated with risk of high fat consumption regardless of energy adjustment method. However, the associations with socio-economic characteristics varied with energy adjustment method and gender groups. Conclusions: The similarities between FAT% and FATres, in the ranking of individuals and in the association with lifestyle factors and socio-economic characteristics implies that it is possible to translate results obtained with FATres to recommendations using FAT%. The consistent lifestyle pattern across fat intake de®nitions (in energy adjusted models) may indicate that fat consumption is more strongly related to lifestyle factors than to socioeconomic characteristics.
Introduction
High intake of dietary fat has, in a wide range of studies, been linked to increased risk of chronic conditions, like coronary heart disease (Caggiula & Mustad, 1997; Hegstedt et al, 1993; Howell et al, 1997; Kritchevsky & Hegstedt, 1997) obesity (Bray & Popkin, 1998; Seidell, 1998) , insulin resistance (Virtanen & Aro, 1994) and some forms of cancer (Hill, 1995; Prentice et al, 1989; World Cancer Research FundaAmerican Institute for Cancer Research, 1997) . Subsequently, nutrient recommendations have focused on a reduction of fat intake in most industrialised countries (WHO Study group, 1990 ). These recommendations are commonly expressed in terms of relative fat intake or`macronutrient density', that is energy from fat as percentage of total energy or of nonalcohol energy.
The relative macronutrient composition of diet is a useful concept for nutritionists, because it gives a picture of overall diet quality. Although it is a complex measure, percentage energy from macronutrients has several advantages and many applications in everyday public health nutrition work. It is, for instance, used to assess the quality of diet and distribution of macronutrient intakes of individuals, to compare macronutrient intakes between different population subgroups and to plan menus for heterogeneous groups.
On the other hand, epidemiological studies aim at examining the effect of fat intake per se, separated from energy, on risk of disease. In order to meet the analytical requirements different energy adjustment models, and alternative ways of expressing fat intake, have been developed (Kipnis et al, 1993; Palmgren, 1993; Willett, 1998) . Energy adjustment is also recommended to reduce the impact of measurement errors (Willett et al, 1997) .
The nutrient residual model de®ne fat intake as the residuals obtained when regressing fat intake on total energy intake. The standard multivariate and the energy partitioning models both use absolute fat intake expressed in gramsaday or in megajoulesaday. Only the nutrient density model expresses fat intake as energy percentage from fat. Researchers have observed that the different fat intake de®nitions classify individuals differently (Mackerras, 1996; Willett et al, 1997) . These observations imply that à high fat consumer' may have different socio-demographic and lifestyle characteristics depending on the chosen fat intake de®nition. Also, the calculated intakes of other macronutrients may differ depending on how fat intake is de®ned (Macdiarmid et al, 1996) . Furthermore, it is not clear how results obtained with risk assessment models, using other de®nitions of fat intake, should be translated into nutrient recommendations expressed in energy percentage from fat (Beaton et al, 1997) .
This study examined whether the risk of being a`high fat consumer' and the associations with socio-economic, demographic and lifestyle characteristics is in¯uenced by the speci®c energy adjustment approach. First, the ranking of individuals on fat intake was compared, using the de®nitions of fat intake determined by each energy adjustment method. Secondly, the relations between fat intake and socio-economic, demographic and lifestyle factors were examined separately for each fat intake de®nition-energy adjustment approach.
Methods

Malmo È Diet and Cancer Study
The Malmo È Diet and Cancer Study (MDCS) is a prospective cohort study in Malmo È, a city in the south of Sweden with approximately 250 000 inhabitants. The MDCS source population was, in 1991, de®ned as all persons living in the City of Malmo È, born between 1926 and 1945. However, in May 1995, the cohort was extended to include all women born between 1923 and 1950, and all men born between 1923 and 1945 . With this extension, 74 138 persons constitute the source population. Lack of Swedish language skills was the only exclusion criterion. When the baseline examination closed in October 1996, 28 098 participants had completed all parts (Berglund et al, 1993) . The ethical committee at Lund University approved the MDCS (LU 51-90).
The participants visited the MDCS screening centre twice. During the ®rst visit, groups of six to eight participants were informed about the study. Also, they were instructed how to register meals in the menu book and how to ®ll in the diet history questionnaire. Furthermore, they received information on the extensive questionnaire covering socio-economic factors and lifestyle. Project nurses took blood samples, blood pressure, and anthropometric measurements. All questionnaires were completed at home. During the second visit, approximately 10 days after the ®rst, the socio-economic questionnaire was checked and the dietary interview conducted.
Study population
This study population is a sub-sample of the MDCS cohort. It consists of all persons (n 10 295), who completed MDCS baseline examination during 1995 and 1996. This sub-sample was chosen because the dietary data collection procedure was slightly altered in September 1994 and a slightly altered version of the socio-economic questionnaire was in use from December 1994. All participants in this sub-sample have completed the same versions of dietary history method and socio-economic questionnaire.
Dietary data
The MDCS-method is an interview based, modi®ed diet history method. It combines (1) a diet history questionnaire for assessment of meal pattern, consumption frequencies and portion sizes of regularly eaten foods (ie sandwiches, cakes and cookies, fruit, breakfast cereals, milk and yoghurt, coffeeatea, candies, snacks etc) and (2) a 7 day menu-book for registration of lunch and dinner meals, cold beverages including alcohol, drugs, natural remedies and nutrient supplements. During the diet history interview, a trained interviewer carefully checked that the information provided in the questionnaire and menu-book did not overlap and was consistent with the meal pattern. The participant at home using a booklet with 48 black and white photographs estimated portion sizes in the questionnaire. Usual portion sizes of foods and dishes listed in the menu book were estimated during the interview from a more extensive book with black and white photographs.
The diet interviewer coded and entered the information from the menu book during the interview using interactive software (Kostsvar, AIVO, Stockholm), while simultaneously requesting details about food preparation and ingredients in mixed dishes.
The mean daily intake of foods was calculated based on frequency and portion size estimates from questionnaire and menu book. The food intake was converted to energy and nutrient intakes using PCKost2-93 from the National Food Administration in Uppsala, Sweden. The validity of the MDCS-method was evaluated in a sample of Malmo È residents, 105 women and 101 men, 50 to 69-y-old, using 18 days of weighed records, evenly distributed over a year, as a reference method. The Pearson correlation coef®cients, between the reference method and the MDCS-method administrated after the 12 month reference period, were, in women, 0.55 for energy intake and 0.69 for energy adjusted (residuals) fat intake. Corresponding ®gures in men were 0.55 for energy, and 0.64 for energy adjusted fat intake. In absolute values, the MDCS-method overestimated both energy and fat intake by 9% in women. In men, energy was overestimated by 19% and fat by 24% (Riboli et al, 1997) .
Variables
From the estimated dietary intakes of energy and fat, three variables for fat intake was calculated for each participant:
(1) absolute fat intake in gramsaday (FATg); (2) relative fat intake, that is the energy contributed by fat expressed as a percentage of total energy (FAT%), and (3) residuals from total fat regressed on total energy (FATres). Women and men were categorised separately into quintiles according to each of the three different de®nitions. Information about diet interviewer, season, and year of the interview was used as covariates in all logistic models, to control for variations depending on the data collection procedure.
Body mass index (BMI, kgam 2 ) was calculated from direct measurements of weight and height. Relative weight categories (BMI`25, 25 ± 29, 30) were used according to current WHO recommendations (WHO Study Group, 1997) .
Underreporting of energy is of major concern in dietary assessment (Black et al, 1991; Goldberg & Black, 1998) . The ratio between reported total energy intake (EI) and basal metabolic rate (BMR) was used to examine the prevalence of underreporting of energy. Basal metabolic rate was calculated using the equation recommended by WHO, based on age, sex, weight and height (FAOa WHOaUNU, 1985) . An EIaBMR ratio above 1.35 has been suggested as a reasonable value for habitual energy intake (Black et al, 1991) . The EIaBMR ratio was converted into a dichotomised variable, below or equal to 1.35 or above 1.35. Information on age and sex was obtained from the personal identi®cation number. Age was divided into 10 y categories in the regression models. However, 5 y categories were used in the descriptive data (Table 1) to give a more detailed picture of the age distribution. Due to study design, there were no men in the 45 ± 49 y interval.
Classi®cation of socio-economic index (SEI) was based on information on job title, tasks and position at work. The procedure was identical to the one used in the Swedish population census (National Bureau of Statistics, 1989) . In this study, the SEI information was collapsed into three categories: employersaself-employed, white collar workers and blue collar workers. Retired and unemployed were classi®ed according to their position before retirementaunemployment. Studentsahousewives were excluded from analyses including the SEI variable; 2.9% of the women and 0.3% of the men belonged to this group.
Participants were divided into four categories according to their highest level of education; 8 y, 9 ± 10 y, Bacca High school graduated, and college educationauniversity degree.
Cohabitant status was assessed by the question`Do you live alone?' with six response categories: (1) yes; (2) no, together with partner without children; (3) no, together with partner and children; (4) no, together with children without partner; (5) no, together with parent; and (6) no, together with another person. In this study, categories 3, 4, 5 and 6 were aggregated to one category.
Ethnicity was de®ned by two categories: born in Sweden or born abroad.
Leisure time physical activity was obtained by asking about 18 different physical activities, separately for the four seasons. The questionnaire was adapted from the Minnesota Leisure Time Physical Activity Questionnaire (Richardsson et al, 1994; Taylor et al, 1978) . The number of minutes of each activity was multiplied with an activity coef®cient and an overall leisure time physical activity score was created. The score was divided into quintiles and further categorised as low (quintile 1), moderate (quintile 2 ± 4) or high (quintile 5).
The smoking habits of participants were de®ned as (1) current smokers, including irregular smokers, (2) ex-smokers or (3) never smokers. Categorising individuals into tertiles of average daily alcohol intake (gaday) de®ned alcohol consumption.
Statistical analyses
All analyses were gender-speci®c. Energy and fat intakes were log-transformed before calculation of FATres. The individual ranking by each fat intake de®nition was compared by cross-classifying quintiles. Logistic regression was used to assess the risk of falling into the ®fth quintile of fat intake, compared to all other quintiles, for each fat intake de®nition. Socio-economic, demographic and lifestyle characteristics and underreporting of energy were ®rst analysed in separate models while controlling for dietary interviewer, season and year of baseline examination, and age when appropriate. Multivariate analysis was performed with all independent variables (ie socio-economic index, level of education, cohabitant status, nationality, age, leisure time physical activity, smoking, alcohol intake and BMI) entered simultaneously while adjusting for dietary interviewer, season and year of baseline examination. The multivariate models were formulated both with and without adjustment for total energy and were also performed both including and excluding under-reporters of energy. The SPSS version 7.5 was used for all statistical procedures.
Results
The characteristics of the study population are shown in Table 1 . The distribution of some factors appears to differ between men and women in this population. For instance, almost 50% of the men had an education of less than 8 y, while the corresponding ®gure for women was around 35%. The proportion of current smokers was similar for women and men, but there were more never-smokers among women and more ex-smokers among men. Table 2 shows energy and fat intakes across quintiles of each fat intake de®nition. Energy intake was higher in higher quintiles of FATg and FAT%, but appeared to be the same across quintiles of FATres. The slightly lower energy intakes in quintiles 1 and 5 of FATres were further examined. An indication of some heteroscedasticity was found; that is, the variance appeared to be somewhat higher at low energy intakes. The difference in absolute fat intake, between quintile 1 and quintile 5, seems larger for FAT% (48 g in women and 61 g in men) compared with FATres (31 g in women and 45 g in men).
Energy and fat intake
Cross-classi®cation
Cross-classi®cations in women are shown in Table 3 , and results in men were similar. The lowest exact agreement was between FATg and FATres. Of women, 2.4% were found in opposite quintiles (ie classi®ed in the highest quintile with one de®nition and in the lowest with the other); the corresponding ®gure in men was 2.2%. Agreement in classi®cation was slightly higher between FATg and FAT%. The highest exact agreement was between FAT% and FATres, with 71.8% of the women and 75.6% of the men similarly classi®ed and no participants classi®ed in opposite quintiles.
Underreporting of energy
Results indicate that FATres takes better care of underreporting compared to FATg and FAT%. Not being an under-reporter (ie an EIaBMR-ratio above 1.35) was 
Obesity and risk of high fat intake
In women, a BMI above 25 was associated with decreased risk of high fat intake in all energy adjusted models (Table 4) . Men had a different pattern with a tendency of increased risk for high fat intake with increasing BMI (Table 5 ). When excluding under-reporters the different tendencies in women and men remained. Also, the relations between fat intake and BMI became stronger (data not shown).
Lifestyle and socio-economic factors and risk of high fat intake
In multivariate models including energy (Tables 4 and 5) , high fat consumption was consistently associated with current smoking, low level of leisure time physical activity, and low alcohol intake. In women, living alone was associated with increased risk of high fat intake for all three de®nitions. Also, in women, short education and high socio-economic index was associated with increased risk of high FATg, but not with FAT% or FATres. In men, short education and living alone was associated with increased risk of high FAT% and FATres, but not with FATg. Results from univariate models were similar to multivariate models for FAT% and FATres (as expected due to variable de®ni-tion), but the observed relations with the FATg models were markedly dependent on whether or not total energy was included. The results from the FATg multivariate models, excluding energy, were similar to univariate models. When the models included energy, the emerging patterns of associations with lifestyle factors became similar for all three fat intake de®nitions and both gender groups, but some differences in the associations with socio-economic factors remained. When under-reporters were excluded from analysis with energy adjusted multivariate models, relations with lifestyle and socio-economic factors were largely identical to those obtained when analysis included under-reporters (data not shown).
Discussion
Variation in energy intakes between persons, of the same sex and age, is assumed to depend mainly on differences in physical activity, metabolic ef®ciency, body size, and weight change (Willett, 1998) . Energy intake is also highly correlated with macronutrient intake, especially fat. Therefore, individual differences in energy requirements may produce extraneous variation in fat intake that is not related to the differences in dietary composition between individuals. In order to examine whether dietary fat is a risk factor for disease via another route than by contributing energy, analyses need to control for energy. Measurement errors in macronutrient assessment are correlated to measurement errors in energy intake assessment. Thus, energy adjustment can also be seen as a tool to reduce measurement errors (Willett et al, 1997) . Different models for energy adjustment have been developed and the advantages and disadvantages with these models are intensively debated in the literature (Bellach & Kohlmeier, 1998; Kipnis et al, 1993 Kipnis et al, , 1997 Wacholder et al, 1995) . In statistical theory, the residual model, the energy-partitioning model, and the standard multivariate model are equivalent. Coef®cients from one of the models can be used to estimate coef®cients in any of the other models (Kipnis et al, 1993) . This theory is based on the assumption of using nutrient intake as a continuous variable. It is however common practice to categorise nutrient intakes, which removes the equivalencies between models (Brown et al, 1994; Willett et al, 1997) . It has been observed that, when nutrient intake is expressed as categories, risk estimates from the nutrient residual and the nutrient density models become similar (Decarli et al, 1997; Kushi et al, 1992) . Both the speci®c nutrient intake de®nition and whether nutrient data are examined as continuous or categorical variables could, potentially, in¯uence the outcome of analytical studies (Willett, 1998) . In order to further clarify the effect different energy adjustment approaches have on study outcomes, individuals were in this study ®rst categorised on fat intake using the expressions de®ned by three energy adjustment methods. The risk of being a`high fat consumer' in relation to socio-economic, demographic and life style characteristics was then examined, separately for each modelling approach.
Cross-classi®cation
There were considerable differences in classi®cation between FATg and FAT%, and FATg and FATres. Some individuals appear to have a high absolute fat intake but a low relative fat intake, and vice versa. However, FAT% and FATres appeared very similar in cross-classi®cation. This similarity may contribute to the explanation of outcome similarities between nutrient density model and nutrient residual model, previously observed in studies examining quintiles of nutrient intake (Kushi et al, 1992) . We also examined data from women categorised with a difference of at least two quintiles by FAT% respective by FATres. When participants were classi®ed in a higher quintile with FAT% (quintile 5, 4 or 3) compared to FATres (quintile 3, 2 or 1), energy intakes ranged from 12.6 to 23.1 MJaday and fat intakes from 130 to 260 gaday. When classi®ed in a lower quintile with FAT% (quintile 3, 2 or 1) compared to FATres (quintile 5, 4 or 3), energy intakes ranged from 2.1 to 5.5 MJaday and fat intakes from 20 to 50 gaday. Thus, for these individuals, energy and fat intakes were at the extreme ends of the intake distributions. In this study, dietary data was cleaned from obviously erroneous diet histories, eg mistakes in data entry, but not from diet histories believed to be inaccurately reported by the participants. However, analytical studies commonly exclude participants with extremely low or high energy intakes (Willett, 1998) . If participants with extreme values had been excluded, the concordance between FAT% and FATres would have been even higher. On the other hand, the agreement in classi®cation between FAT% and FATres depends on how variables are categorised (ie which centile cut-off is used). When dividing FAT% and FATres into 20 equal groups, the exact agreement in classi®cation in this study was only around 30%, for both men and women. Therefore, in analytical studies testing a hypothesis of a threshold effect, the misclassi®cation around the speci®c cut-off might be substantial, depending on the number of people that are close to the cut-off point.
Energy and fat intake
Nutritionists commonly experience that high energy diets also are high in fat, because high energy ± low fat diets Fat intake and lifestyle I Mattisson et al easily become prohibitively bulky. This study observed increasing energy intakes across FAT%-quintiles, as opposed to FATres quintiles, where energy intakes appeared almost similar across quintiles. There was also a wider range of absolute fat intakes across FAT% quintiles compared to FATres quintiles. Although the majority of individuals were similarly classi®ed, the wider fat intake range indicates a difference in fat exposure with FAT% compared to FATres quintiles, respectively. This might be an effect of the remaining positive association between FAT% and energy, and emphasises the need to include total energy in models examining FAT%.
Underreporting of energy
In this study, EIaBMR below 1.35 (ie underreporting of energy) was associated with a decreased risk of high FATg and high FAT% in both women and men. A ratio below 1.35 was associated with increased risk of high FATres in women, while no association was seen in men. The interpretation could be that, because FATres is independent of energy intake, individuals reporting low energy intake are also classi®ed as`high fat consumers' when the proportion of fat is high in their diet. When under-reporters were excluded from the energyadjusted multivariate analyses, relations for socio-economic, demographic and lifestyle factors were practically identical to those including under-reporters. Thus, it appears that adjusting for energy took care of the measurement errors caused by under-reporting. Obesity is known to be a strong predictor of energy under-reporting (Heitman Lilienthal & Lissner, 1995) . When under-reporters were excluded from analysis, the associations between being à high fat consumer' and BMI did not change dramatically, but were in fact enhanced. For instance in men, the higher risk for high FATres became signi®cant in the highest BMI category. Thus, the residual adjustment appears more ef®cient in adjusting for measurement errors, which previously has been pointed out by other researchers (Voss et al, 1998) . The rationale for energy adjustment to reduce Fat intake and lifestyle I Mattisson et al measurement errors relies on an assumption of non-speci®c under-or over-reporting of macronutrients (Palmgren, 1993) . However, a study from MDCS, using cluster analysis to identify food patterns, shows higher level of underreporting in`healthy' food patterns . Only limited information is available in the literature on mis-reporting of different macronutrients, and results are inconsistent (Macdiarmid & Blundell, 1998) . Thus, the general assumption of non-speci®c underreporting of macronutrients may not be valid.
The`high fat consumer' and socio-economy
The association between high fat intake and socio-economic index and education was complex. The pattern of associations differed between women and men, between fat intake de®nitions and between unadjusted and multivariate adjusted analyses. For instance, in women, the association between educational level and risk of high FATg was in the opposite direction after multivariate adjustment including energy. This may, at least partly, be explained by under-reporting. Additional analyses showed that women with short education had signi®cantly lower EIaBMR ratios compared to the other educational groups (data not shown). Also, when under-reporters were excluded from multivariate models not including energy, results changed and became identical to the energy-adjusted models (data not shown). Interestingly, living alone, compared to all other household structures, was associated with a higher risk of high fat intake, regardless of fat intake de®nition and gender. The association remained after multivariate adjustment including energy, except for FATg in men.
Only a few studies have actually reported on fat intake and house hold size. Sta¯eu et al found no difference in energy percentage from fat when comparing different household sizes (Sta¯eu et al, 1994) . It has been observed that single men may be considered more vulnerable, due to lack of skills and knowledge concerning cooking, shopping, (Barker et al, 1990) . However, in this study living alone was a risk factor for high fat intake also in women.
The`high fat consumer' and lifestyle factors
The most distinct ®nding in this study was the consistent association between smoking and increased risk of high fat intake, for all three de®nitions of fat intake and in both genders. This association is in agreement with many other studies ®nding higher fat intake among smokers (Nydahl et al, 1996; Pra Ètta Èla È et al, 1994) . This observation could indicate a clustering of less favourable life style habits. A study of Finnish men showed that accumulation of unhealthy behaviour was more common among smokers than non-smokers, authors concluded that smoking may be the gateway to unhealthy behaviour in general (Pra Ètta Èla È et al, 1994) . However, because it has been suggested that smoking has a negative effect on the sense of smell and taste (Thorstensson & Hugosson, 1996) , one could also argue that smokers might need more fat, as a carrier of taste, to reach taste sensations of the same magnitude as nonsmokers. Low level of leisure time physical activity was associated with increased risk of high FAT% and FATres and, after multivariate adjustment including energy, also with high FATg. This supports the hypothesis of accumulation of unhealthy behaviour. High alcohol intake was associated with lower risk of high FAT% and FATres and, after multivariate adjustment including energy, also with lower risk of high FATg, in both women and men. This relation has been observed in other studies (Gibney et al, 1989; Hulshof et al, 1991) and may partly be an effect from alcohol's contribution to total energy intake. In Sweden, and several other countries, nutrient recommendations have been reformulated and are presently based on macronutrient composition calculated from non-alcohol energy. This approach removes the dilution effect from alcohol on energy and recommendations become more distinct. However, the risk reduction found in this study seems higher than could be expected only from alcohol's contribution to energy. There may be a difference in food habits among regular users of alcohol compared to abstainers or those with relatively low alcohol intake. A Danish study shows that wine drinking is associated with intake of a`healthy diet' (Tjonneland et al, 1999) . Data from MDCS show that vegetable intake is positively correlated to alcohol intake, and that fruit intake is higher among participants with moderate intakes of alcohol compared with participants with low or high intakes (Wallstro Èm et al, 2000) .
Limitations
This study has some potential limitations. Due to the study design, the age distributions are different in women compared with men. Although all analyses are gender-speci®c and age-adjusted, it is plausible that some differences seen between men and women depend on these differences in age distribution. For instance, a smaller proportion of women, compared to men, had short education, which may be due to difference in age. This could affect the association between fat intake and education.
Persons born outside Sweden are under-represented in this study. Exclusion criteria included lack of Swedish speaking and writing skills. This may have lead to the exclusion of those who had lived a short time in Sweden. A longer Swedish residency could mean adopting more of Swedish`mainstream' food habits and thus underestimating differences between persons born abroad and persons born in Sweden. Results concerning nationality and fat intake can therefore not be generalised to all foreign born persons living in Malmo È.
To conclude, FAT% and FATres are similar in classi®-cation of individuals and patterns of associations with socio-economic, demographic and lifestyle characteristics. FATg differs substantially in classi®cation, but after multivariate adjustment including energy, relations between FATg and other lifestyle factors are similar to those of FAT% and FATres. Thus, translating risk estimates from studies using energy adjustment models with FATres or FATg as fat intake de®nition, to nutrient recommendations using FAT% should not to be controversial. FATres models should be the preferred choice in risk assessment because it apparently takes care of under-reporting most ef®ciently. On the other hand, in descriptive studies of relative fat intake, FATres adds nothing compared to FAT%. The percentage energy from fat is probably the preferable choice, because it is easy to understand and use in everyday public health work.
In this population, current smoking, low level of leisure time physical activity, and low alcohol intake are consistently associated with`high fat consumption'. Even after multivariate adjustment including energy, the associations with socio-economic factors (socio-economic index, education, cohabitation) differ between FATg and FAT% and between FATg and FATres. There are also gender differences. Thus, in socio-economic terms, when controlling for lifestyle factors, there is no consistent pattern associated with`high fat consumption' in this study.
